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PURPOSE: To depress the smell of a fat or oil such as a fish oil for a long period and prevent 
the oxidation of the fat or oil by adding a specific amount of a L-ascorbate ester to the fat or 
oil containing a specific polyvalent unsaturated fatty acid in its fatty acid composition. 
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fat The ester of the component B is preferably L-ascorbic acid stearic acid ester or L- 
ascorbic acid palmitic acid ester. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The odor control approach of the polyunsaturated-fatty-acid compounded oil fat 
characterized by making the fats and oils which contain the polyunsaturated fatty acid which has 
three or more double bonds with 18 or more carbon numbers in the fatty acid composition 
contain 100-2000 ppm of L-ascorbic acid ester. 

[Claim 2] The odor control approach of polyunsaturated-fatty-acid compounded oil fat that L- 
ascorbic acid ester given in a claim (1) is L-ascorbyl stearate or L-ascorbic acid palmitic-acid 
ester. 

[Claim 3] The odor control approach of the polyunsaturated-fatty-acid compounded oil fat 
characterized by making a claim (1) or L-ascorbic acid ester content polyunsaturated-fatty-acid 
compounded oil fat given in (2) contain lecithin 0.01 to 2%. 

[Claim 4] The odor control approach of the polyunsaturated^atty-acid compounded oil fat 
characterized by making a claim (1) or L-ascorbic acid ester content polyunsaturated— fatty-acid 
compounded oil fat given in (2) contain 20-2000 ppm of tocopherols. 

[Claim 5] The odor control approach of the polyunsaturated-fatty-acid compounded oil fat 
characterized by making L-ascorbic acid ester given in a claim (4) t and tocopherol content 
polyunsaturated-fatty-acid compounded oil fat contain lecithin 0.01 to 2%. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of controlling the odor of 
polyunsaturatedH'atty-acid compounded oil fat t such as fish oil and an evening primrose, 
especially a reversion flavour. Since there is almost no odor, the polyunsaturated-fatty-acid 
compounded oil fat of this invention can be used as raw materials, such as functional food, drugs, 
or feed. 
[0002] 

[The conventional technique and its background] AlphaHinolenic acid (henceforth ALA), gamma- 
linolenic acid (henceforth GLA), Dihome-gamma-linolenic acid (henceforth DGLA), an arachidonic 
acid (It is hereafter called ARA), eicosapentaenoic acid (henceforth EPA), The polyunsaturated 
fatty acid (henceforth PUFA) which has three or more double bonds with 1 8 or more carbon 
numbers, such as docosa-hexaenoic acid (henceforth DHA) In the living body, it is itself or has 
bioactive, such as blood pressure regulation, hormonal secretion accommodation, and cholesterol 
concentration accommodation, in the form of prostagladins. Moreover, since die ERUBENGU 
carried out the epidemiological report that there were few thrombus nature diseases, such as 
myocardial infarction, to the Eskimo people who use a fish and a seal as the staple food the 
beginning of the 1 970s, PUFA in fish oil and research concerning the bioactive of EPA and DHA 
and its functionality especially have been done briskly. 

[0003] In recent years, the attempt which uses fats and oils (henceforth PUFA content fats and 
oils), such as fish oil which contains PUFA or this with a function useful in this way in fatty acid 
composition, sesame oil, a beefsteak plant oil, Oenotherae Biennis oil, and soybean oil, as 
functional food, drugs, or feed has been made. However, these PUFA(s) content fats and oils 
have the fault of being easy to oxidize, and it cannot be said from the problem of a reversion 
flavour peculiar to these fats and oils occurring during preservation that it is used effectively. 
[0004] The approach of adding as an approach of preventing oxidation of these fats and oils until 
now, combining various kinds of anti-oxidants, an antioxidant, an antioxidation synergist, etc. is 
shown (for example, JP,56-16196,B, JP,54-83910A JP,61~2B9835A JP,63-256699,A, JP.2- 
4899,A). 

[0005] On the other hand, when it is manufactured at works, and the shallow fats and oils of a 
day are exposed to air and left it may change to a smell and the taste disagreeable within 
several days. Although this is generally called "reversion flavour", about this reversion flavour, it 
has so far been said that relation with the rancidity of fats and oils is strong. However, there is 
no clear correlation between the POV values and reversion flavours which show extent of the 
rancidity of fats and oils, and since the component of a reversion flavour and its developmental 
mechanics are complicated, about the control approach of a reversion flavour, the effective 
approach is not acquired with extent for which the masking reagent is used. Especially in the 
anti-oxidant put in practical use now, it is said that it cannot press down to the "after-tack" of 
flavor [refer to the November 20, Showa 55 Saiwai Shobo Co., Ltd. issue Harada [ Ichiro ] work 
"knowledge of fatty chemistry" 114th page]. Now, as a masking reagent, although citruses, such 
as spices, such as a herb and a time, a yuzu citron, and lemon, a tea-leaves extract, etc. are 
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used, the effectiveness is temporary and cannot control an odor (reversion flavour). Moreover, 
although the approach (JP,3-130042,A) using phospholipid, such as lecithin, as a masking reagent 
which gave the antioxidizing effectiveness is shown, lecithin has the characteristic smell in itself, 
and since it will present a lecithin smell depending on an addition, it cannot say that it is not 
much effective to odor control. The food used for such a reason from the peculiar fragrant 
(smell) problem which it faces using these masking reagents and a masking reagent has will be 
limited. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to offer 
how controlling conventionally in this way controls generation of the difficult reversion flavour 
with an easy means. 
[0007] 

[Means for Solving the Problem] This invention is the odor control approach of the 
polyunsaturated-fatty-acid compounded oil fat characterized by making the fats and oils which 
contain the polyunsaturated fatty acid which has three or more double bonds with 18 or more 
carbon numbers, such as ALA, GLA, DGLA, and ARA, EPA, DHA, in the fatty acid composition 
contain 100-2000 ppm of L-ascorbic acid ester. 

[0008] Moreover, the fatty acid ester of L-ascorbic acid ester is stearin acid or a palmitic acid, 
and it is the approach of controlling the odor (reversion flavour) of polyunsaturated-fatty-acid 
compounded oil fat by making the polyunsaturated-fatty-acid compounded oil fat which contains 
these L-ascorbic acid ester further contain 20-2000 ppm and/or lecithin for a tocopherol 0.01 to 
2%. 

[0009] As target polyunsaturated-fatty-acid compounded oil fat, by this invention Fish oil, 
sesame oil, a beefsteak plant oil, Oenotherae Biennis oil, soybean oil, the linseed oil, and mold, At 
least one or more sorts of modified fat which gave one sort of judgment and an ester 
interchange or two sorts is blended with produced oils, such as algae, protozoa, and oceanic 
bacteria, and/or these fats and oils. Besides these fats and oils, palm oil, palm oil, oleum rapae, 
rice bran oil, sunflower oil, safflower oil, It is preparation fats and oils which come to blend one or 
more sorts of modified fat which gave one sort of hydrogenation, judgment, and an ester 
interchange, or two sorts or more to natural oil fat, such as corn oil, beef tallow, milk fat, lard, 
and cacao butter, and/or these natural oil fat. 

[0010] As L-ascorbic acid ester used for this invention, L-ascorbyl stearate (henceforth AS) and 
L-ascorbic acid palmitic-acid ester (it is called Following AP) are mentioned. 
[001 1] It adds as it is in PUFA content fats and oils or preparation fats and oils, or it may 
dissolve in ethanol and the addition approach may be added. The addition to PUFA content fats 
and oils or preparation fats and oils has the desirable range of 100-2000 ppm to fats and oils. 
Since odor (reversion flavour) depressor effect runs short of this amount by 100 ppm or less and 
there is no remarkable effectiveness [ ppm / 2000 / or more / the rate of an addition ], it is 
uneconomical in cost 

[001 2] Furthermore, what diluted with suitable fats and oils the synthetic tocopherol, the natural 
concentration tocopherol, and these which are each tocopherols or such mixture of alpha, beta, 
gamma, and delta is sufficient as the tocopherol (henceforth TL) used for this invention, and it 
can use what is marketed as an object for food addition. The addition to PUFA content fats and 
oils or preparation fats and oils has the desirable range of 20-2000 ppm to fats and oils. This 
amount runs short of the antioxidizing effectiveness and the odor (reversion flavour) control 
synergistic effect in 20 ppm or less, and is uneconomical in cost in 2000 ppm or more. 
[0013] Furthermore, what is marketed for emulsifiers as various phospholipid mixture, such as a 
soybean lecithin which phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol, 
phosphatidylserine, etc. contain, and yolk lecithin, can be used for the lecithin (LC) used for this 
invention again. The addition to PUFA content fats and oils or preparation fats and oils has 0.01 
- 2% of desirable range to fats and oils. At 0.01% or less, since this amount runs short of the 
antioxidizing effectiveness and the odor (reversion flavour) control synergistic effect and 
presents a lecithin smell at 2% or more, it is not desirable. 

[0014] As described above, although it was the odor (reversion flavour) control approach of 
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polyunsaturated-fatty-acid compounded oil fat, according to research of this invention persons, 
by this invention, odor depressor effect was most accepted for concomitant use of L-ascorbic 
acid palmitic-acid ester and a tocopherol also in various kinds of above-mentioned concomitant 
use by making L-ascorbic acid ester into the main active principles. 
[0015] 

[Effect of the Invention] This invention is effective in preventing oxidation of fats and oils while it 
controls the odor (reversion flavour) of the fats and oils which fish oil etc. contains by adding to 
polyunsaturated-fatty-acid compounded oil fat by making L-ascorbic acid ester into an active 
principle for a long period of time. 

[0016] Hereafter, an example and the example of a comparison explain this invention. 
[Example 1] In the preparation fats and oils (Table 2) which come to blend the purification bonito 
oil after deordorization (DHA25%, EPA6%), Oenotherae Biennis oil (GLA9%), and soybean oil 
(ALA6%), in addition, it mixed to homogeneity at a rate which shows AP (Nippon Roche make), TL 
(Eisai Co., Ltd. make), and LC (Nisshin Oil Mills, Ltd. make) in Table 3, and preparation fats and 
oils were obtained. 100g of each preparation fats and oils was saved in the state of 60-degree C 
oven for the beaker, and the organoleptic test of the odor by ten persons* panelist estimated. 
Evaluation was considered as five-step evaluation, as shown in Table 1, and ten persons 1 
average showed it. Moreover, POV was measured about extent of oxidation. (Table 4, drawing 1 ) 
The odor of the preparation fats and oils which added AP is good, and remarkable reversion 
flavour (****) depressor effect was accepted according to concomitant use of TL. 
[0017] 
[Table 1] 

The five-step valuation basis of an odor — An evaluating point 

Criticism ** Radical ** 5 A thing with stinking good one 4 What 

presents a deterioration smell slightly 3 What presents a deterioration smell clearly 2 What 

presents a strong deterioration smell 1 Thing which presents a 

deterioration smell with an irritating odor [0018] 
[Table 2] 

Preparation fats-and-oils blending-ratio-of^coal Oil Fat Blending ratio of 

coal (%) 

Purification bonito oil 5.0 Oenotherae Biennis oil 1.5 Soybean oil 33.5 Palm 

oil 60.0 — [0019] 

[Table 3] 

The addition rate of AP, TL, and LC ** Make Oil Fat 



A-1 A-2 A-3 A-4 A-5 A-6 AP ppm 0 0 500 500 

500 500 TL ppm 500 0 0 500 0 500 LC % 0 0.1 0 0 0.1 0.1 [0020] 

[Table 4] 

An odor and evaluation result of POV ** ** Term Between 

(Sun.) 

0 5 10 15 20 25 30 A-1 Smell Mind 5.0 3.8 2.1 1.2 1.0 1.0 

1.0 POV 0.4 1.2 5.0 1 1.6 20.5 35.3 63.3 A-2 smell Mind 4.8 

2.3 1.4 1.0 1.0 1.0 1.0 POV 0.6 1.5 8.2 21.8 46.3 80.2 A- 

3 Smell Mind 5.0 4.7 4.5 4.3 4.1 4.0 3.8POV 0 0 0 0.2 1.0 2.5 5.2 



A-4 Smell Mind 5.0 5.0 4.9 4.9 4.8 4.7 4.6 POV 0 0 0 0 0.2 0.5 1.0 



A-5 Smell Mind 4.8 4.5 4.3 4.2 4.0 3.7 3.5 POV 0 0 0 0.4 1.5 3.2 6.3 



A-6 Smell Mind 4.9 4.94.8 4.7 4.6 4.6 4.5 POV 0 0 0 0 0.2 0.5 0.9 
[0021] 



[Example 2] In the preparation fats and oils (Table 5) which come to blend the purification tuna 
eye socket oil after deordorization (DHA30%, EPA6%), Oenotherae Biennis oil (GLA9%), and 
sesame oil (ALA55%), in addition, it mixed to homogeneity at a rate which shows AP (Nippon 
Roche make) and TL (Eisai Co., Ltd. make) in Table 6, and preparation fats and oils were 
obtained. 100g of each preparation fats and oils was saved in the state of 60-degree C oven for 
the beaker, and the organoleptic test of the odor by ten persons' panelist estimated. Evaluation 
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was considered as five-step evaluation, as shown in Table 1, and ten persons' average showed it. 

Moreover. POV was measured about extent of oxidation. (Table 7, drawing 2 ) 

The odor of the preparation fats and oils which added 100 ppm or more of AP is good, and the 

depressor effect of a reversion flavour (****) was notably accepted by addition of 500 ppm or 

more. 

[0022] 

[Table 5] 

Preparation fats-and-oils blending-ratio-of-coal Oil Fat Blending ratio of 

coal (%) 

A tuna eye socket oil 4.0 Oenotherae Biennis oil 1.0 Sesame oil 10.0 Corn 

oil 85.0 [0023] 

[Table 6] 

AP, the addition rate of TL ** Make Oil Fat 



B-1 B-2 B-3 B-4 B-5 B-6 AP ppm 50 100 200 500 1000 

2000 TL ppm 300 300 300 300 300 300 [0024] 

[Table 7] 

An odor and evaluation result — — — of POV ** ** Term Between 

(Sun.) 

0 5 10 15 20 25 30 B-1 Smell Mind 4.8 4.2 4.1 3.9 3.5 3.2 

2.9 POV 0.1 0.3 1.1 4.0 11.2 22.5 35.6 B-2 smell Mind 4.9 

4.8 4.6 4.5 4.0 3.9 3.5 POV 0 0 0.2 0.6 2.1 4.7 9.8 B-3 smell 

Mind 5.0 4.8 4.6 4.6 4.3 4.0 3.8POV 0 0 0.1 0.3 0.7 1.8 3.7 

B-4 Smell Mind 5.0 4.9 4.9 4.8 4.7 4.6 4.5 POV0 00 0 0.2 0.5 1.2 



B-5 Smell Mind 5.0 5.0 4.9 4.9 4.9 4.8 4.8 POV 0 0 0 0 0 0.1 0.3 



B-6 Smell Mind 5.0 5.0 5.0 4.9 4.9 4.9 4.9 POV 0 0 0 0 0 0 0.1 
[0025] 



[Example 3] In the preparation fats and oils (Table 8) which come to blend the purification 
sardine oil after deordorization (DHA12%, EPA9%), Oenotherae Biennis oil (GLA9%), and oleum 
rapae (ALA9%), in addition, it mixed to homogeneity at a rate which shows AP (Nippon Roche 
make), TL (Eisai Co., Ltd. make), and LC (product made from TSURU Lecithin) in Table 9, and 
preparation fats and oils were obtained. 100g of each preparation fats and oils was saved in the 
state of 60-degree C oven for the beaker, and the organoleptic test of the odor by ten persons' 
panelist estimated. Evaluation was considered as five-step evaluation, as shown in Table 1, and 
ten persons' average showed it. Moreover, POV was measured about extent of oxidation. (Table 
10, drawing 3 ) 

The odor of the preparation fats and oils which added TL and LC is good, and the depressor 
effect of a reversion flavour (****) has been notably improved especially with the addition of TL. 

[0026] 
[Table 8] 

Preparation fats-and-oils blending-ratio-of-coal Oil Fat Blending ratio of 

coal (%) 

Purification sardine oil 8.0 Oenotherae Biennis oil 2.0 Oleum rapae 25.0 

Palm oil 65.0 [0027] 

[Table 9] 

The addition rate of AP, TL, and LC ** Make Oil Fat 



C-1 C-2 C-3 C-4 C-5 C-6 AP ppm 250 250 250 



250 250 250 TL ppm 50 100 500 100 100 100 LC % 0.02 0.02 0.02 0.01 0.1 1.0 

[0028] 

[Table 10] 

An odor and evaluation result ■ — of POV ** ** Term Between 

(Sun.) 

0 5 10 15 20 25 30 C-1 Smell Mind 4.9 4.8 4.7 4.3 4.0 3.8 

3.5 POV 0 0 0.3 1.5 3.1 6.7 11.4 C-2 smell Mind 4.9 4.8 4.7 
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4.5 4.3 4.1 3.9 POV 0 0 0.2 1.1 2.7 4.6 7.9 C-3 smell Mind 

4.9 4.9 4.8 4.7 4.5 4.4 4.2POV 0 0 0 0.1 0.8 1.9 4.0 C-4 

Smell Mind 5.0 4.9 4.6 4.3 4.1 3.9 3.6 POV0 00.2 1.0 2.7 4.5 7.8 



C-5 Smell Mind 4.9 4.8 4.6 4.3 4.0 3.8 3.6 POV 0 0 0.1 0.8 2.2 4.0 6.8 



C-6 Smell Mind 4.8 4.8 4.6 4.3 4.0 3.8 3.5 POV 0 0 0.1 0.4 1.8 3.0 5.2 
[0029] 



[Example 4] In the preparation fats and oils (Table 11) which come to blend purification **** 
after deordorization (DHA33%, EPA0%). and soybean oil (ALA9%). in addition, it mixed to 
homogeneity at a rate which shows AP, AS (Nippon Roche make), and TL (Eisai Co., Ltd. make) 
in Table 12, and preparation fats and oils were obtained. 100g of each preparation fats and oils 
was saved in the state of 60-degree C oven for the beaker, and the organoleptic test of the odor 
by ten persons' panelist estimated. Evaluation was considered as five-step evaluation, as shown 
in Table 1 , and ten persons' average showed it. Moreover, POV was measured about extent of 
oxidation. (Table 13. drawing 4 ) 

The odor of the preparation fats and oils which added AP and AS is good, and the depressor 
effect of a reversion flavour (****) was accepted in AP especially compared with AS. 
[0030] 
[Table 1 1] 

Preparation fats-and-oils blending ratio of coal Oil Fat Blending ratio of 

coal (%) 

Purification **** 7.0 Pig Fat 13.0 Soybean oil 30.0 Palm oil 50.0 



[0031] 



[Table 12] 

The addition rate of AP. AS, and TL ** Make Oil Fat 



D-1 D-2 D-3 D-4 D-5 D-6 AP ppm 100 500 1000 



0 0 0 AS ppm 0 0 0 100 500 1000 TL ppm 500 500 500 500 500 500 

[0032] 

[Table 13] 

An odor and evaluation result of POV ** ** Term Between 

(Sun.) 

0 5 10 15 20 25 30 D-1 Smell Mind 5.0 4.9 4.8 4.7 4.5 4.3 

4.0 POV 0 0 0.1 0.5 1.4 3.2 6.1 D-2 smell Mind 5.0 5.0 4.9 

4.9 4.8 4.7 4.6 POV 0 0 0 0 0.2 0.5 1.0 D-3 Smell Mind 5.0 

5.0 5.0 5.0 4.9 4.9 4.9POV 0 0 0 0 0 0.1 0.2 D-4 Smell Mind 

4.9 4.8 4.6 4.4 4.2 3.93.7 POV 0 0 0.2 0.7 1.7 3.6 7.0 D-5 

Smell Mind 4.9 4.9 4.8 4.6 4.5 4.3 4.1 POV 0 0 0 0.1 0.4 0.9 1.8 



D-6 Smell Mind 5.0 4.9 4.9 4.8 4.7 4.5 4.5 POV 0 0 0 0 0 0.2 0.4- 
[0033] 



[Example 5] 5.0% of purification bonito oils, 1.5% of Oenotherae Biennis oil, 33.5% of soybean oil, 
and 60.0% of palm oil were mixed, it considered as the preparation oil, and AP500ppm and 
TL500ppm were added to this. These fats and oils were used as stock oil of a nutrition 
constituent 

[Translation done.] 
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l^JS^f8S«:l>-CW5R. IttfCPUFA, iffKE 
P A & D H A <Dlgm J; V Z ©&ffettt£ SfflSS 

tmMcn bnt s r t,> & . 

[000 3] i!WP. CtOjc^CCWffl^SB^^PUF 
AA^^WC^^JiBSKffl^^^trfttt. x^vffl, 
i/vtt. ^mmf*. *ate^<DteBg («T. PUFA^ 



4$Bil¥5- 1 40 5 84 
2 

Tfijjrr 3 4vCtfT X>4„ L,*>L C 
n6 P U F A&WttflgttBMt t -^-T t> 1 1> -5 

o. *fc«??4'tccne.ttBgltw©^ , 3**i^-r.s^ 
[0004] cft6ttre©wt*i»it-r&#ai 
^J^?riffl^fc-»i-c3Sini-rs^rft*^$H-rc^ 

^H85 6- 1 6 1 9 6-«f£&. ^g8BB5 4-8 
3 9 1 0^&$6. ^BS6 1 -2 8983 5#&fR. 1$ 
WBS6 3-2 5 66 9 9ffil8, ^PHT2-4 8 9 9^ 

[0005] -Tf. j:mx-$m£tixn<Dm>mz>s:. 

m^htix^^w^x, mytteammntix^tjn,*. 
muz, m&nmitznx^zffi&imm-mm® "fci- 

55^1 1^20 Bvmgtt^mmmf mm-mm m 
flgfb^<D*oii6j ^i i 4j?t#J80 . m&. -7A<¥>>fm 

ttircotttiKB. miWtoW)te£Ammsftx^i>fi\ * 

imitVX Uis*ym<D>) >Bg®4fflW>-67fa <^ra^ 
3- 1 30042-tM) ^Sn-CI,^^ 

LXtt&&*)$)sm5£lt^*.K<<K CCD.fc^^cSSjcj; 
[0006] 

*g«c «fc o TjqiSB-r S7J&4!S«-r S C <!: «■« i f 
£. 

[0007] 

[Wffi'fcfiiSi-rS/catxD^] ALA. GL 

A. DGLA, ARA. EPA. DHA^OJK^SlS 

©BgBS^ifflRK^tC^tf ttflgtc . L-TX3;Ue>Kxx 
^U?r 1 0 0-2 0 0 0 p pnrgW3-t±£C±£'|$liBt£ 

t s ^iffi^iaiaBgis^ie-^Mgo^awsiJ^-c * * . 

[0 00 8] £fcL-7X3;Ut>&xX?vU<DBgBfi$ 

i^fW^f7 V >m* tcit'iii 5 ^^gcr* -,x . 



(3) 



4#B8¥5 - 1 40 5 8 4 



C000 9] *!6i«r*t^t*5^tB^fia*a)ii)l*KiE^ 

ttflgtL-Ct*. x=fv«i. */yjft. * 

t>'xxf>l>£&© i |I£fctt2«£*iLfcJraXM)flg*4> 
<c < i 4> 1 SJil_tI2^ C. Cft£tt)!g©{fcCC;s--Ate. 

4=*§. ?U)§. ISBS. ^7*^ll§^©^tt 



20 



x*f >\s$mo i as/cuaawji^sfeurcjiixwB* 

[0 0 1 0 3 *#6Bjtcfflt,>£L-7X:3;U£>§8.x;*ir 

{0 0 1 1 ] -€-<Das»D^v£«. *©*IPUFAtfi 

8MnBtt. m&CttUX 100~2000pp m©i5H 
*W * U>. CCDS** 1 0 0 p p mJBtTCtt. H^. (M 

[0 0 12] MtC$#feH.Jjtcjm>S <iy 
fflOSC t#-C*£„ PUFA^Wjftfl|*fc«SgS!HABi 

^o^jjaa«. ttBicc*t or 20~~20oopp m©$g 
b^ws c©s#2 o p p mfetTr«. BMti»± 

^maO'lMa, ( Jt 9 H ) W$lWa*!0J*A^S U $ tc 2 
0 0 0 p pmW±-Cl*3X Hmc^igmNfc*. 

[0013] mtctttLttzwttm^z us^> < lc ) * 



fflt5Ci*st#S. PUFA$Wttfli£fct*3aS!itefli 

^(ommmit, wik^Lz-co. oi-2%©fisH*w 
cmm (k <o m mmmmmtT-S: l . * tc 2 

10 [0 0 1 4] ±gBL/cJ;^«C^lig-Cti t 

# 6 ©W^StC <fc S t ±ie<7)&ffl©0T7Bco# -C L - T X 
3 Jl/t ; 7" >ix ^ f A <!: n-JK7){# 

[0 0 15] 

'Srgsiirafflifij-rsiifccc, ttjig<D8JHt£fci»ih~r£&i 
ma***. 

[0016] err. nnmmfw®.mc& oa&wfcst 
1 mmm 1 ] wtzmwrnnti 7+«(dha2 5% e 

PA6%) . RfiMtii <GLA9%) , (ALA 
6%) £gE£L-C&*g3Sittlli (^2) AP (02(s 
ai^ (#0 $?) . TL (x— (m H) . LC 

^LDa$?iftflg£f#fc. saaraaBg ioog% e-*/-(c 
s/c aMtawBco^-cis. pov^ao^L/c. 

4, HI ) AP*^flDL/cBiMttflg©^,«^rf-C* 
[0017] 



30 



5 ^ti©^»A«ft>(7) 

1 *iMo*4§E»ll%itSio 



[0018] 



SO [»2] 



(4) *5fB8¥5- 1 40 5 8 4 

5 6 



a IB B2£SU£ (%) 



s.o 

^mmtt 1.5 

AStt 33.5 
/<— A?6 60.0 



[0019] *10* [H3] 

AP. TL. LCCDSSflnSll^ 



N H as IS 



A-l A-2 A-3 A-4 A- 5 A-6 



AP pm 0 0 500 500 500 500 

TL ppm 500 0 0 500 0 500 
LC % 0 0.1 0 0 0.1 0.1 



[0 02 0] * 5K [«4] 

JtJK&tf POV<Ditfltt&» 



s ?? m m (b> 

0 5 10 15 20 25 30 



A-l ^ St 5.0 3.8 2.1 1.2 1.0 1.0 1.0 

POV 0.4 1.2 5.0 11.6 20.5 35.3 63.3 



A-2 M St 4.8 2.3 1.4 1.0 1.0 1.0 1.0 
POV 0.6 1.5 8.2 21.8 16.3 80.2 



A-3 M St 5.0 4.7 4.5 4.3 4.1 4.0 3.8 

POV 0 0 0 0.2 1.0 2.5 5.2 



A-4 ^ St 5.0 5.0 4.9 4.9 4.8 4.7 4.6 

POV 0 0 0 0 0.2 0.5 1.0 



A-5 M St 4.8 4.5 4.3 4.2 4.0 3.7 3.5 

POV 0 0 0 0.4 1.5 3.2 6.3 



A-6 ^ Sv 4.9 4.9 4.8 4.7 4.6 4.6 4.5 

POV 0 0 0 0 0.2 0.5 0.9 



[0 02 1 ] 

[HJSSW2] JW^OffiSJvd/taliBSStt (DHA3 0 
%. EPA69*) . (GLA 9%) . X=fv}|fi 

(ALA 5 5%) Zm-SbTHZIimmS (**5> (C. 
AP (BXUis* (80 H) . TL (x— tfV («) 



tc. SiSKififlli 0 0 e£fcr-:*7-ic £9 60 

^>tt^r«?¥U. 1 0:S©^*7-6t££#Ujt<D'gf!fc 
tfeStcJcOfPffiLfc., ai(c^ri^^5ISFg 

POV4i'J5£Lfc„ (g|7. m2) 

so AP*iooppm w±asfln l tcmmmscDgMtemi 



(5) 



"C*0, 5 00 p pmW±O»Wl-CR0* (MM) com * [0 02 2] 



<f$EHi¥5 - 1 40 5 8 4 
8 



IB^ffl^ (%) 

4.0 

1.0 
10.0 
85.0 



[0 02 3 ] 



AP 
TL 



ppm 
ppm 



[0 0 2 4 ] 



* * [Si6] 
AP, TL<D®tim& 



m n m m 



B-l Br-2 B-3 B-4 B-5 B-6 

50 100 200 500 1000 2000 
300 300 300 300 300 300 



★ ★ [317] 
^«RO'POVOW11*S* 











# J 


a m (s) 










0 


5 


10 


15 


20 


25 


30 


B-l 


* * 


4.8 


4.2 


4.1 


3.9 


3.5 


3.2 


2.9 




POV 


0.1 


0.3 


1.1 


4.0 


11.2 


22.5 


35.6 


B-2 


H » 


4.9 


4.8 


4.6 


4.5 


4.0 


3.9 


3.5 




POV 


0 


0 


0.2 


0.6 


2.1 


4.7 


9.8 


&-3 


* « 


5.0 


4.8 


4.6 


4.6 


4.3 


4.0 


3.8 




POV 


0 


0 


0.1 


0.3 


0.7 


1.8 


3.7 




n M 


5.0 


4.9 


4.9 


4.8 


4.7 


4.6 


4.5 




POV 


0 


0 


0 


0 


0.2 


0.5 


1.2 


&-5 


A « 


5.0 


5.0 


4.9 


4.9 


4.9 


4.8 


4.8 




POV 


0 


0 


0 


0 


0 


0.1 


0.3 


B-6 




5.0 


5.0 


5.0 


4.9 


4.9 


4.9 


4.9 




POV 


0 


0 


0 


0 


0 


0 


0.1 



[0 02 5] 

mmW 3 ] MSk&OftU ■< <7 ->tt ( D H A 1 2 %, E 
PAQ%) . Jimmta (GLA9%) . (ALA 

9%) zss&u-ctezmmmz <m) tc. ap (b* 

a->* (ft) U) . TL (x— tf-f (ft) m) . LC 



50 



-KS£L!«i£Mli£f??fc. &i8«{S!J}§l 0 0 g^t- 



(6) #B8¥5- 14 0 5 8 4 

9 10 
Ufc. S/c« ^tCDSS(C-oiiTWPOV?riffl5eb/!: 0 * CC&S<**ifc. 
(ilO, 03) [0 02 6] 

tl. Lc^mmLtcmmm%<D^m»-c$>t), & ms) 





at 


SB^Sfl^ (%) 




8,0 




2.0 




25.0 




65.0 



[0 02 7] * X: [*|9] 

AP, TL, LC (Dj&tiBtoi 



m H AS 



C-l C-2 C-3 C-4 C-5 C-6 

AP ppm 250 250 250 250 250 250 

TL ppm 50 100 500 100 100 100 

LC % 0.02 0.02 0.02 0.01 0,1 1.0 



[002 8] ★ ★ [RIO] 















m m 


(S) 












0 


5 


10 


15 


20 


25 


30 


C-l 


n a 


4 


.9 


4.8 


4.7 


4.3 


4.0 


3.8 


3.5 




POV 


0 




0 


0.3 


1.5 


3.1 


6.7 


11.4 


C-2 


m A 


4 


.9 


4.8 


4.7 


4.5 


4.3 


4.1 


3.9 




POV 


0 




0 


0.2 


1.1 


2.7 


4.6 


7.9 


C-3 


H A 


4 


.9 


4.9 


4.8 


4.7 


4.5 


4.4 


4.2 




POV 


0 




0 


0 


0.1 


0.8 


1.9 


4.0 


C-4 


n a 


5 


.0 


4.9 


4.6 


4.3 


4.1 


3.9 


3.6 




POV 


0 




0 


0.2 


1.0 


2.7 


4.5 


7.8 


C-5 


A « 


4 


.9 


4.8 


4.6 


4.3 


4.0 


3.8 


3.6 




POV 


0 




0 


0.1 


0.8 


2.2 


4.0 


6.8 


C-6 




4 


.8 


4.8 


4.6 


4.3 


4.0 


3.8 


3.5 




POV 


0 




0 


0.1 


0.4 


1.8 


3.0 


5.2 



[002 9] 0%). *Htt <ALA9%) &K£kT&4SS8»Bi 

cxtkmi mm&onnmm (dha3 3%, epa so <*i i> k> ap. as (□♦p^* <*>«>. t 



11 



-tci0 6 0'c<D*-^>t^r<£??u 1 o£©a* 



(7) - 1 4 0 5 8 4 

12 

* (S13. 134) 

a p rva s zmm Ltcmmmzo&mt&ttt -e* o , 

ftCC A S KM/* A P (CM 0 H (&*) OfflHNSMbPB*) 
[0030] 



ft fig 


K£«* (%) 




7.0 


0 fig 


13.0 




30.0 




50.0 



[003 1] 



AP. 



* 2K [SU 2 ] 
AS. TL©»ftlll£ 



IS ?ft 



[0 03 2] 







D-l 


D-2 


D-3 


D-4 


D-5 


D-6 






A P ppm 


100 


500 


1000 


0 


0 


0 






A S ppm 


0 


0 


0 


100 


500 


1000 






T L ppm 


500 


500 


500 


500 


500 


500 










* ★ 


[*13] 












*»a^povcE>»«s* 














n m 


i n (B) 










0 


5 


10 


15 


20 


25 


30 


D-l 


a m 


5.0 


4.9 


4.8 


4.7 


4.5 


4.3 


4.0 




POV 


0 


0 


0.1 


0.5 


1.4 


3.2 


6.1 


D-2 


II » 


5.0 


5.0 


4.9 


4,9 


4.8 


4.7 


4.6 




POV 


0 


0 


0 


0 


0.2 


0.5 


1.0 


D-3 


J* » 


5.0 


5.0 


5.0 


5.0 


4.9 


4.9 


4.9 




POV 


0 


0 


0 


0 


0 


0.1 


0.2 


D-4 


s « 


4.9 


4.8 


4.6 


4.4 


4.2 


3.9 


3.7 




POV 


0 


0 


0.2 


0.7 


1.7 


3.6 


7.0 


D-5 




4.9 


4.9 


4.8 


4.6 


4.5 


4.3 


4.1 




POV 


0 


0 


0 


0.1 


0.4 


0.9 


1.8 



D-6 ^ St 5.0 4.9 4.9 4.8 4.7 4.5 4.5 

POV 0 0 0 0 0 0.2 0.4 



13 

[003 3] 



rtHSattiL, Ch(CAP500 ppmMTL500 



(8) *5fKJ-T! 5- 1 40 5 84 

14 

im2i mtm 2 ©Office «£ * ia$3ttfli(D^mRo'jaK 



mi: 



> 
O 
a. 



UK 





^¥5- 1 40 5 8 4 



[M2] 



ao 




2-1 , , , . . 1 

O S 10 15 20 25 30 



0 ft 



(10) 

[03] 



4#Kj¥5- 140 5 84 



S 15 ' 




3H 1 — t— , , , _ 

0 5 10 15 20 25 30 



B & 



(11) *SB§¥ 5- 1 40 5 8 4 



CIS 4 ] 




3H 1 1 » 1 1 

0 S 10 15 20 25 30 

B ft 



7P> h"^-^<Di&S 

*I*0HRifiH*lIj ^lTg3tl0-28 



